The records of 37 patients investigated for obscure gastrointestinal haemorrhage originating from the small bowel were reviewed retrospectively. Bleeding was caused by Meckel's diverticula in eight cases, smooth muscle tumours in seven cases, vascular anomalies in 14 cases, and other single lesions in eight cases. The lesions were identified by angiography in 18 patients, operation in 17, and barium follow through examination in two. Only one patient under 50 years of age had a lesion that would not have been found by careful laparotomy.
Introduction
Gastrointestinal haemorrhage is termed obscure when its cause remains unknown after standard radiological or endoscopic investigation, or both, of the upper and lower gastrointestinal tract. In roughly 5% of all patients presenting with gastrointestinal haemorrhage the cause is obscure.' Most of these patients probably have colonic angiodysplasia.' The small bowel is a less common source of haemorrhage. We reviewed retro-spectively the records of 37 patients who had presented with obscure gastrointestinal bleeding and in whom a cause was subsequently found in the small bowel to determine the initial method of diagnosis and assess the relative values of small-bowel contrast studies, selective visceral angiography, and diagnostic laparotomy.
Patients and methods
We reviewed retrospectively the records of 37 patients who had been investigated at this hospital during 1975-83 for obscure gastrointestinal bleeding that was subsequently found to be associated with abnormalities of the small bowel. Four of the patients came from the local district (one emergency, three routine) and 33 were referred from other hospitals (three urgent transfers, 30 for elective investigation). Twenty seven patients presented with melaena, eight with recurrent anaemia, one with haematemesis, and one with bleeding via an ileostomy. Ten patients had undergone surgery previously for bleeding (one operation, seven patients; two operations, two patients; and three operations, one patient). Twenty one patients underwent radiological contrast studies of the small bowel (two undergoing only enema of the small bowel), 35 selective visceral angiography, and 34 surgery.
The Wilcoxon and Fisher tests were used for statistical analysis.
Results

DIAGNOSIS
Four general causes of gastrointestinal bleeding were identifiednamely, Meckel's diverticula, smooth muscle tumours, vascular anomalies, and other disorders. Table I gives the procedure that initially identified these causes. angiography had shown an abnormality radiological help was required in the operating theatre to localise the lesion. In five of the seven in whom preoperative angiography had not shown an abnormality vascular anomalies were identified at operation as macroscopic lesions varying from large palpable "tumours" to multiple small (1-2 mm) vascular lesions. In the remaining two patients yielding negative results to preoperative angiography peroperative endoscopy of the small bowel was needed to identify vascular anomalies. Technetium-99m pertechnetate scanning was done in five of the eight patients with Meckel's diverticula, four of whom were later found to have ulcerated diverticula with histological evidence of ectopic gastric mucosa. In three of these patients scanning had been done before referral to this hospital, and all five of the scans showed negative results.
Scanning with red cells and sulphur colloid labelled with 99m Tc was done in seven patients, three of whom had rebled from vascular anomalies of the small bowel. In two haemorrhage from the jejunum was identified and in another two the rate of bleeding was measured. Of the 10 patients who had previously undergone operation for bleeding, eight were found to have vascular anomalies (five identified at angiography, three at operation), one an ulcerated duodenal diverticulum (identified at operation), and one a jejunal leiomyoma (identified at angiography). Only one of the 15 patients aged under 50 had a lesion that could not be identified at operation without the aid of localisation by angiography or endoscopy of the small bowel whereas seven of the 19 patients aged 50 or more had such lesions (p0 009).
PATHOLOGICAL FINDINGS
Six of the eight Meckel's diverticula showed peptic ulceration, and in five of these six ectopic gastric mucosa was confirmed microscopically. One Meckel's diverticulum did not show any ulceration or ectopic gastric mucosa, and another showed ectopic gastric mucosa but no ulceration. In six patients with smooth muscle tumours the tumours appeared to be histologically benign; in the seventh the tumour was considered to be potentially malignant. In six the tumours were in the proximal jejunum; and in the seventh it was in the second part of duodenum. In 13 patients with vascular anomalies these anomalies were resected. Ten were jejunal, two ileal, and one duodenal. In seven cases vascular lesions were shown histologically (three arteriovenous malformations, two cavernous haemangiomas, one multiple phlebectasia, and one telangiectasia). In one further case probable angiodysplasia of the small bowel was shown by microangiography. In the remaining five cases specimens of the small bowel did not show vascular abnormality; three of these patients had vascular lesions that were not seen at operation but were resected after angiographic localisation, and two had multiple small vascular lesions (2-3 mm diameter) in the jejunum.
The eight "other causes" of gastrointestinal bleeding were a duodenal reduplication, an ulcerated duodenal diverticulum, an ulcerated jejunal diverticulum, secondary angiosarcomatous deposits, a solitary jejunal ulcer, multiple ischaemic ulcers of the small bowel, and an ulcerated ileal lymphoma. One case of small-bowel haemorrhage was associated with chronic granulocytic leukaemia. TREATMENT Haemorrhage is the most common presenting feature of Meckel's diverticula,"5 smooth muscle tumours,16 17 and vascular anomalies of the small bowel."'-" Men are more likely than women to haemorrhage from a Meckel's diverticulum," as was seen in this series, but our high proportion of female patients with smooth muscle tumours has not been found in other studies of larger numbers.'6 17 The high incidence of angiographic identification of smooth muscle tumours (860%) contrasts with the low incidence for barium follow through examination and the low preoperative diagnostic incidence in previous series '6 The proximal site of all seven smooth muscle tumours was significantly different (p <0 05) from that in the series of River et al,l6 suggesting that proximal tumours present more commonly with recurrent haemorrhage whereas distal tumours obstruct. The absence of vascular lesions on pathological examination in six of the patients who underwent resection of the small bowel did not preclude their existence as they may be difficult to show histologically.5 23 In conclusion, we suggest that early and careful laparotomy is appropriate for patients aged under 50 who present with obscure gastrointestinal haemorrhage as almost all these patients have a surgically identifiable lesion. In patients aged over 50 who present in this way, however, there is a high incidence of colonic angiodysplasia,' and this study shows that these patients may also be bleeding from macroscopically unidentifiable lesions of the small bowel. In patients aged over 50 we therefore recommend that, before the patient undergoes exploratory laparotomy, selective visceral angiography is done by a radiologist who is experienced in the technique and its interpretation.
